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(57) Abstract 

A printed wiring board having a multilaymd structure conqx)sed of a conductor circuit formed on a substrate md an interlayer 
insulating layer formed theieon, chan^terized in that the conductor drcuit is composed of an electroless-plated film and an electroplated film 
and that a roughened layer is provided on at least part of the sur&ce thereof 
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3&<*6o mif. !|^fli¥ 6 -283860-^^^ icli. F«gg<DJ)6-D# U">'x h^i^ 
125 rot- ^Ji/^MlC§aL. mmm&'^^tl\i!7 y V 9 
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(±. e&5feS{*&>&<ia^ SiiSRSM^Mi^^ ^tiisbizu stitch <dv& 

5 :5&^»-r 6 CI £?: IC £b S o 
20 ^ BJ © §8 ^ 

(1) *^BjcDy u y mmom\^m^±c. mmmmmm^^ 
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U:ts^ ±ifi(3). (4) JCiBig©:&&IC:fcl,^T. m^fcKi. ^--y>rjb-ij 
25 (5) *^HJ©y ij y YWL^mt. TS»i*lHli?&*«^{j-'^n3tS«K±lclP^|fe 
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15 ±12(6) ICiam®>&ftiCiJI/^r. MKi. S^---/>^Ji/-«J 

20 ±iB(7) iclBrn®:/'; hffi^fiei;::fci'>T. 

25 ^'cJ::fc\ ±ia(8) ICiB^©7^iJ y bra^lc::tel'>T. -e©^ffl® 
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^ -tf/cSiPSic J: 0 M ^ nxU h^t ibmt L < . -tOlgPSB 
b g th L /c«i*M± IC (i - -y-Sr Ji' - ^;()^ e» -5 ^mMi^BiS. ^ nr 0 ^ S C 

10 

nm) . 2a{i;^^^ija. 2b{l^^^jS. 3(ia6-3#w-i/':^ 4 lll^l^i* 

nig^ (F«gji^>^°i$' - ^) . 5 9mmm% ^^mu^-^^-y) (16(i^m 

T^^-;bffl§gP. 1\t^<ATA^-)\^ (BVH ) . 8(1^^> 9(lXJb-:i-.-;K 

io(i3(tam (^fli^M) . iKisi^ki. mmnmrnj-^^m. i3(is 

25 PiSJi-D^li. 14(lVJ^:J^-^v^':^ M. 15(l--y -^Jbib^jtl. 16H^i)6 

17{1(1A;^^'«">':/. mtTy^ /yV^-i7 t(DiiL 
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5 

m'^tmMiz^^-r h !7 y v^^vmx^shAx^ m\\x^^o 

«l¥to-D^I^«fi£^nTl/'»6.^lcftfe©«fem3&<*S (EI18. EI19©t&:^SI# 
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-e©ffisii. ±g©i™fliijfeiiii<?:b^@i{cm*L. m^m^^mmm^ 

20 ^<b{C^NMT*-Ji/>{)<J;OiEt*L-^-r</j:S;&^^-^*So -^/c. TM^i^lil 
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PCT/JP97/04684 
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CCD®. ®CD^fi£-eil^ tulBTv-f > h^-^'«i:/j:^||pgBi(>M^saiL 

w 

mm^^&(D-mr-&6^m^'<yfi^^m^<y V (^i^^N-^-:/) 2i:fcj:c; 

>f y > 19:fc^C;^Ba^^'>7'?^E^^^°y K2m^®sii3>^{*^-r 

WiCtt. Mx.M41IC;^t-Mp°pSB3^A®^tJ|C^{j-^>nSo t(Dizi6. IC 

iSig|53^A(D^fflljgB5>^iil*-rSo \ C'f- yzrnmm\>^^ti^T y 
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tOo (Sic. T7>f > ^ bv-^'®^<*S*«S^{cmttlLTl,^'E.ji'^. 

t CI h1f^^ TyA ^y\--^-!? dMWMo^nWy >^^- '^t. \ ir-M 



11 



15 hffii^iKU. I C^'-y^^^^mU -55t:~125 tot- h-9->f ^'Jb^®^^^ 
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wo 98/27798 PCT/JP97/04684 

5 l~5wt%, 0.5~2wt%-eab'5c<t>&<M* Ll/->o cin<s»©ffifi£ill^®<i:^ 

gll8(DJ;olC/j:-g)o CKDEIICctni^. (Cu. Ni. P) = (100. 0, 0 ) > 
(90. 10. 0 ) . (90. 0. 10 ) T'ffl^n^igllAUO^o 

15 ci©J: o jc LrM$n'&^<*l9ll?&M®ffi'fbB(i. ff^^ 0. 5~10/iin. 
J:Dif^L<(i 0.5-7 Aim th-rSC,!: ;6^M^ Li, COBISti. )p-r#S 

So 

20 ~5Atm, J:DfiF^L<ti 0. 5~ 3 /imif Ll,>o 

25 if-tL<{ilO~20/imi:f SCi^&^M^Ll^o d^Silix ffT^Sa: f- 
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wo 98/27798 VCllSWIKMeM 

)VX=-^M.^ m.^^ >{yi/tJ^^ rJ'UC'A, :=..y>^jb^ 

cinii®^MtL< fifths© o-ftx xX*<J:i,^ ci©xXMSPSSS 

14 



wo 98/27798 PCT/JP97/046S4 

2 ~10jum©ii|aiii^flg^5fe©||®jC¥i^^£S*< 2 ;umJ£lTCD 
mmH: ©¥i^^iS 0.1-0.8 /im©MttgJM^:fcJ:C;5i£j^^!iS 0.8 

>' A - «Jjj6T' ^ 5 ^. 1? & o 

15 
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-en-en 2.2xl0-'~ 4.1x10-=* mol/U 2.2xl0-''~ 4. ixlO-^" fnol/ 
K 0.20—0.25 mol/ 1 -e^Sdi^^M^LO^o 

10 ^•^^WJ»x.TfcJ;li-»o 

{c ^ r X -y ^ :/ L Tffl^ kffi^ j^BK-r s at^tbh^ 

20 (3) mii£(2) -eBB£L/cil«)»a6-o^ffl«*»jH^^i^LA:^. !$mic^^t 
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wo 98/27798 TciismmeM 

\t 0. l~5jum, ^0M^L<I1 0.5-3 met -r So 
20 5~30ju*<M^Lli>o 

25 (9) mz. «(*|Hlg&®M{-ffl^fcl^M-rS (E112#M) □ 
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wo 98/27798 PCTAIP97/04684 



ctLihCDmmoo^mmjtumii. NaOH (log/n . NaciOa (40g/ 

. 1) . NaaPO* (6g/l) ^^-fb^S (m-fb^g) . NaOH (lOg/1) . NaBH, 

(5 g/1 ) ^mjtmt-r^o 

0. 1~6.0 g/K ^'i^^MlO-ZOg/U « 'J ^^^miO-lOO g/K 

^^t^^lO-dOg/ 1 . MSttm 01-10 g/ 1 >&^^»^J:6Ms£©^6-^^?& 

15 -rSo C©<h^. Cu-Sn©g^JSi55{i:J;l9 0. 1~ 2 /xmig^CDSng^^J^fig^ 

20 (ii)^t»(c. (3)~(8) (Dxm^BO&Lr^ihK±m0m^mT^^^ii^ 
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10 (13)25^jC. ifiiBMPSii*^^»SttJt/cH9ga^"f-y Fgii±ic \ fj 

(mmm i ) 

(1) IP^0.6mm ©A*7Xx;i?+>/mflg^/iUBT (^^-7^^ K h 'jTv^ 
>') ^flg;0^b^d:6StRl ©ii5®{CU$18A»mCD^^g83&<7 ^ b ^tlXH 
25 SSi|^i»l^^ai^iH-)|sF<t L/C (El 1 #.^) o d (DM»1^®^® 8 
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^ ^ {c. miHli^ 4 J: C/x * - ;!/ 9 {C t'ji; 7 X y - Ji/ F Mi 

f 'J ':/A29g/K rt-.fjmig/i. Wa?gtt^rij O.lg/K pH = 

10 -P^^©l?^ 2.5juin©ffl>fkHll (HflflB) «fi£LA: (E14#M) o 

(3) DMDG (i/:L^uyin} 3-J\^i^;*-J-J\^:i.~^)V) KmmLfzi^ 1^'/ 
-juy d-C^ y^'MX'+'+i/MHg (BM^M. 3>?a2500) CD25%T^"JJb 
M^70IIM§Bs 'J x-T>'i':^>'b7i- (PES) 30S«S15. ^ ^ ^y'- 
JUSM (HSMM. Sp°p:g :2E4MZ-CN) 4M»gB. ^«*y-7-T'* 

ih^m O.SSaSB. ^^>lc:cL©^^!|^giC)t^LTx;l-:+>/mii^©5pj^|£ 

S 5.5/xm(Dt<Z)^35fiM§B. 0. 5juma)fc©^ 5 M«gB^?S-^L 

20 ys:^. NMP (y ;i/-7jM-9^;i/fo tj k^) ^j^jD L:/'j:3&«e»?!g^U ^^^t' 

(4) Buia(3) xmz]^^^mmmmm^. mBiz) (Dmm^t^^t::mi^(Dm 
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(7) BuiB (5) (6) T'^^M T 4-^ - JuMffilSP 6 L/cS^*. d a^ic 
10 2 2 ©MHO X + '^^flgfe^ ^i§fi?^5fe-r ^z.t\z 

LT*^ <5»7k?!fe L/:i m 7 o 

$ 3 A»m®M«»^fe-o#^12«E£L/:: (EI8#M) o 

EDTA 150 g/l 

20 20 g/1 

HCHO 30 iDl/l 

NaOH 40 g/1 

cr* -t'h°>J i/'Jl/ 80 mg/ 1 

PEG 0.1 g/1 

25 mnM^->^^m 

70t:®^geS^T30:^ 
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100 mJ/cra" -em^t LT5i)^^>. 0. 8%^M± h U t) AT'MM 1?^ 15 

180 g/1 
80 g/1 

10 »^IJ ( T h T y ^' i^' + iSp^n^ : * 5? K G L) 

1 ml/l 

nM^K 1 A/dm^ 

l^K 30^ 
15 'UM. "^U. 

20 (13) mii^m^ 5 ^JgfiE L/cS«^. 6it®!^ 8 g / U SS^- -y ^ -'^ 0. 6 g / 
K ^'x:/^l5g/l. i!)^^ 'J h 'J'5A29g/K ^^Oi?31g/K 

^BSWJ O.lg/i;(^b/d:SpH=9 0^i«S?to-3^^^lc^MU 

fz imnmm) □ na^biii^EPMA i^^x^^m t^i^l 

25 iztC^^ Cu : 98inol%. Ni : 1.5inol%. P : 0. 5n)ol%CDiffifi£J:b^^L^o 

(i4)SuiB u) (12) (Dxm^m'o&-rz,t\zxKi. ^ i^ic±m(Dm^m^ 
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(S113~17#M) o 

5 (:»-?fi4000) ^ 46.67g. j'^JI^:l^ji.^ Y yicmm^-ittiimm 

1001) 15. Og. ^ 5 ^V'-Jbffi>lk»J (EgH-fbfiJcilis ia'n°D^ : 2B4MZ-CN) 1.6 

604 ) 3 gx Pi;<#«T^ U Jl'^y-^- (*^t±<l:^M. ^p°p:g : DPE6A ) 
10 1.5g. ^^mm^M i^yjynUm. I^Sj^ : S-65) O.Tlg^^^U 

^2g. ±mm^^Lx<Di\iy-^ hy mj^it^U) ^0.2 gip^r. 

*fi^*25*t:T 2.0Pa- s jC|S^L/rv;b^-Pi/'x h^gSi!fel^#/Co 
^j::i>\ BM^mf (mmit^. DVL-BM) 1? GOrpmCD^'^fi 

15 a-;$'-No.4. 6rpm ®Ji-&|in-:?-No.3ICJ:^/Co 

/c^s 7* h vx^'^^ -»UA;^^gL> lOOOmJ/cm" OM^UVm^L^ DM 

TGmMSLy^io ^^{-x aor-cmp^. loot-emp^. i20"c-^iM. 

20 150t:T' 3 f^T^(D^WVMmim U ^< y V^^ii^mo Liz (MPS 200 
m) V )vy-Ui/y^Ym (Jf«7>20/im) 14^ML/Co 

2>Cf£U b 'J t^i-lOg/K ^'xyit^ h ij t/AlOg/1 ;&MS»/d;^pH 
= 5CD^im«¥^-y'5rji/jf!)rj^^K{C20^P^2i»LTs liPg&{C)S$ 5 jum©- 

g/K m^kry^-'!? A75g/'K ^xy^:}-h 'Jt7A50g/K <!^3i'J 
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mmm 2 ) 
10 mmm 3 ) 

/K fiSSOt:. pH = 1.2 ©^if{^-pCu-SnH^Si&^m\ ffi^blco*® 

15 mmm^) 
20 mmm 5 ) 

®. ^i«'V'-;i/y+r7'y^'Mx;i?-ti/mflg (B*^I:;MM. :»?S2500) ©25 

25 (^y/zrum. s-65) 0.5 fiiSs NMP^3.6 mmm^mwM^L 
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(g). ;i-:ijx— (PES) 12M§B. x;i-:+ v^^Hgtt^ (H# 
StSO. 5 /im©t©^3. OgSttS^^'&Ly;:^. ^ ^ C N M P 3oaagB^ 

5 m. ^ ivy-ji^mim mmit^. 2B4mz-cn) zmm^. ^mft^m (f 

>f^b*'+^T 1 -907 ) 2S*gB. iB^^im 
DBTX-S) 0.2 SMSB. NMP1.5 BagB^Sl^M^ L/:io 

10 ®. ^ U'y'-Juy ^'7 -y ^'§lx-+°+'>^fli (B^-fb^M. :»7-a2500) ©25 

U Ji/«^80wt%©^JgT'DMDGIC^g?$-ti-;feTO^6^^35fi«gB. 

S-65) 0.5 fiaSB. NMP^3.6 fiagB^S-S^^-^ L 

15 (D. #»Jx-T^^x;i/7;i- (PES) 12aMgBx x:t:+'>TO&? (H^ 
-fbSitMs ij v-.-i?-yi/) ©sfl^^S 0.5;tim©t)©^14.49 «fi§|5x ^ 

®. ^ ^;^v'->'«k^[ij (Egii^b«. 2B4mz-cn) 2mmm. ±mi>tM 

^Ji^:tf^^T 1 -907 ) 2a«sB. :)tli^»J iemm 
20 DBTX-S) 0.2 MmU. NMP1.5 mmM^mWm'^ LfZo 

c. ^fli3feiR^fij©isii 

(D. t-5^7iy -Ji/FMx^i-t+i-'^y V- (M'>'x>»i'Mx :»?*310 . 

25 YL983U) ioosaSB> maK V yyiJvzr ij yirmt^zi — f -f y^^tltL 

^i^M 1.6;im©Si02 i^^Kfi? (TKvt^^'M. CRS 1101-CB. Z. 

25 
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t-r^) i7oa*gi5. u-<i)y^M (^>yzf:nm. ^i^y-ji^sA) 1.5 

~49. OOOcps IcMMLtZo 

5 ®^ iw-ji^mim mmit^m. 2B4mz-cn) 6.5 mmUo 

15 iiLfc^. ^^h?& (H^k^g) .hLT. NaDH (lOg/1) . NaClQ^ (40g/l) 
NaaPO* (6g/l) . :15t;?&(!: LT. NaDH (lOg/l) . NaBH« (Bg/l) 

Mic)ia^tiii^i^tj-/c (Ei22#M) o 

xjv-^.-ji.Ql^\z^mU IQV, 2Q^fiiXtQm,i^^-\ttz (SI23#M) o 

(4) Huis(3) (Dmm^m:^fzmm(Dnm^. #6oo (D^j\^vmmm (H*a 

25 -^^-;^--^^9CD7:^K*ffi^cS^flg^il^r!ll03&«a^^j:o>J;•^^C^3FgL. iDcO^-e. 
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d^li^T. 100 t-em^. 120 t:-C3^P^. ISOtT'l^P^. i80t:-??7 
ie»J10ti:l^@*ttI51i2&4 cOtJffi<h*<ifi'ftMll^^LT^@{C^U 

(5) miiE (4) ©M-egttl Lfz^mmWM^ 4 *ct c;>c y 
K±®{::Ji:^ 2. 5//m©Cu-Ni-P^^>i»^^/cj:S!ia'fbM (apfil) ll^M 

(i.U SnSlcoi,-»T(i^^L^<i:o-») o 

g/K ^ffiSfe^il O.lg/1. pH=9;&^^>:/SS^«jg^6-^#^&{cr^6-^ 
20 §^JfiL. ^»i*lHlS^4±a:fcJ:C/XJU-*-Jb9©7:^K±H{CCu-Ni- 

^l.Omol/U SE50t. pH=1.2 O^f^t^T'Cu-Sng^SiS^-ti-. mtM 

(6) mjga(5) ©Si^^Mic, BoimmmtmM (1*^1.5 Pa- s) 

25 -Ji/=i-:5'T'^*L. 7k¥^,^T'20M]!i4HLr;{^^>. GOtT'SO^^C^i^ ( 
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=i:n-ji,o-^^mi>^rm^u jk¥^Bx*20^mw.LXi)^ib. 60t:-e30 

IC. a^S«^j®KjE;!k^triCj;D3000mJ/cm2 VM^U 100 "CT'll^M. 

jiJtL/^ (027#M) o '<£:fc\ ^ur^^-ji^tfi^mnicu^ x^Ctoo^l^ 

S&:»6^J{Cgtl:i$-a-yro 

(8) §§P3&<M^n;fcS^^x 800g/ 1 a Ai?|c70rT'19MzSML. 
IP^^flii^eM 2 0^^SfiJH2b0MlC#ft-r^x.tt-t i-fiJflg&^^i^^^ 

MnKDrnmrnmib-o^mz^M^Lt: (gi29#M) o 

EDTA 150 g/l 

fiSS?^ 20 g/l 

25 HCHO 30 ml/l 

NaOH 40 g/l 
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a, a' -ft'iJi/Jb 80 mg/ 1 
PEG QA g/\ 

5 (io)Hfisa(9) r*B^LfzmmMmisb-j^mi2±izmm(D^^^ yy^y^ji^ 

A^IAOf^lt. ■^T.if^mMLr^ 100 tnJ/cro'' -^STt. 0.8 h U 

!>A-eJgMaL> IP^lSjumOfeo^W'i^:^ f S^^Jt^J: (EI30#M) o 

15/im©TO^i6-:j^J^13«fi£L/c (BI31#ii) o 

10 mmiib-o^jmm 

mm 180 g/i 

MS^ 80 g/l 

»»J (T f T V i^' + ^M. * K G L) 

1 ml/l 

15 C«Mfer,^^<^^] 

^^^S 1 A/dm^ 

303^ 

25 ?¥-rs>f7i^'':7AM^^^*Lfc (1I32#M) o 

(n)m\^mnb^Bj^ttzm^^. mMmsg/i. mm-y^j^^ o.6g/ 
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(SI33#M) o CCO«h#. ML/;:ffi^Egll*EPMA (M^X^^m) 
5 -e^tff L/c<!:Cl'5x Cu : 98inol%^ Ni : 1.5 inol%, P: O.5raol%0«J:b 

$^{C, ;^'5 7-y>ft;XX'0. Imol/K OiDol/U SS50t:, p 

H=1.2 0^#-eCu-SnS^Ri&^^Tl/\ HulBMlllOMlClP^ 0. 3/i 
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